A novel nervous-to-immune signalling mechanism mediating innate responses to infections  by Bakhiet, M. & Taha, S.
trac
a
∼
c
p
p
t
s
F
t
p
R
h
s
i
d
4
V
V
a
T
W
1
U
2
3
r
V
(
t
s
e
w
f
l
2
w
c
e
s
l
l
o
i
p
ﬁ
i14th International Congress on Infectious Diseases (ICID) Abs
mice. Two series of mice were inoculated intranasally with
10 MLD50 of virus. Body and lung weights were monitored
daily and several organs were sampled at selected time
intervals for histopathological / immunohistochemical
evaluation or for viral titration.
Results: MLD50 s were similar for both viral strains (3.2
PFUs for the H1N1 and 6.4 TCID50 for the H5N1 strain). The
course of the infection was much faster for H5N1 than for
H1N1, the endpoint days being days 4 and 8 post-inoculation,
respectively. Typically, H1N1-infected lungs were charac-
terised by a progressive extension from the airways to the
lung parenchyma, resulting in a massive mononuclear cellu-
lar inﬁltrate. For H5N1, the lung parenchyma was rapidly
diffusely involved, the airways being almost unaffected,
with a very low density of inﬂammatory cell inﬁltrates and,
at the end-point day, with massive alveolar edema. Inﬂuenza
antigens were detected in lungs, brain, liver, spleen, heart,
pancreas, kidneys and pervisceral fat of H5N1-infected
mice, while H1N1 antigens were only found in the lungs.
Conclusion: The clearly distinct histological pictures
shown here refute the hypothesis of a single universal
pathogenesis beyond all inﬂuenza-associated fatal ARDS
and suggest that the treatment should be tailored to the
inﬂuenza pathotype.
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Background: Substantial communications between the
nervous and the immune systems were well established,
but the effect of the nervous system in directing the innate
immunity is not known. Accordingly, we hypothesized that
opening innate responses to infections are mediated via
nervous-to-immune signalling pathway.
Methods: To explore the factor(s) involved in this
nervous-to-immune signaling pathway, splenicdenervated
and non-denervated Sprague-Dawley rats were inoculated
with Trypanosoma brucei brucei (T.b.brucei) followed by
immediate dissection of the spleen and culture of spleno-
cytes. ELISPOT and cell proliferation assays were used to
assess cellular and biological activities. Using the ﬂuores-
cent differential display technology the gene involved in this
process was identiﬁed and further cloned.
Results: Supernatants of cultured splenocytes prepared
from subcutaneously trypanosomeinoculated rats and mice
spleens obtained immediately after inoculation and added
to naïve cells signiﬁcantly stimulate IFN-’ production and
cell proliferation compared to PBS-inoculated animals. This
action was abrogated by surgical denervation of the spleen.
The ﬂuorescent differential display technology depicted the
gene involved in this process which was further cloned
and its sequence was mapped to chromosome 14 (GenBank
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ccession number: EU552928). Protein expression revealed
15 kDa molecule with biological activities similar to the
ultured supernatants of splenocytes obtained directly from
arasite-inoculated animals. Antibodies raised against the
rotein blocked the activities of both the protein and
he supernatant and also recognized a band in the active
upernatant with the same molecular mass as the protein.
urthermore, the protein was able to reactivate experimen-
ally immunosuppressed cells by regaining their ability to
roliferate.
Conclusion: A nervous system-induced Immune System-
eleased Activating Agent (ISRAA) was identiﬁed and may
ave a potential therapeutic beneﬁt in immunocompromised
ituations and in further understanding the mechanism for
nnate immunity commencement and action.
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Background: Considerable controversy exists over the
elative importance of alpha haemolysin (Hla), Panton
alentine leucocidin (PVL) and phenol-soluble modulins
PSMs) in the pathogenesis of the different types of infec-
ions that can be caused by CA-MRSA and PVL positive MSSA
trains. We have investigated factors that affect Hla and PVL
xpression in S.aureus clinical isolates.
Methods: Recent isolates of Staphylococcus aureus which
ere conﬁrmed to be positive for PVL by PCR were obtained
rom diagnostic clinical samples (swabs, pus, blood culture,
ung tissue) from Nottingham University Hospitals NHS Trust.
5 strains were grown in CYGP medium for 24 hours at 37 ◦C
ith shaking, before exoproteins were prepared from the
ulture supernatant, separated using SDS-PAGE before West-
rn blotting with anti-LukF and anti-Hla antibodies.
Results: A variable level of expression of both the LukF
ubunit of PVL or HLA was observed between clinical iso-
ates, with some correlation being observed between the
evel of expression of both in an individual isolate. The level
f expression was not related to the agr subtype of the clin-
cal isolate. The presence of the type speciﬁc auto-inducing
eptide (AIP) in supernatants of the clinical isolates was con-
rmed by bioassays using speciﬁc reporter strains. Clinical
solates expressing very low levels of LukF all produced their
ype speciﬁc AIP, however the addition of 100 nM of type spe-
iﬁc AIP induced the expression of LukF and Hla (Fig. 1). LukF
nd Hla expression in clinical isolates was inhibited by the
niversal S. aureus agr inhibitor, ala5-AIP-1 (Fig. 2) [McDow-
ll et al., (2001) Mol Microbiol 41: 503-512]
